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or suckers with which our common fly and many other 
insects are provided, he found it out of his power to com- 
ply with the requirements of his master, and on attempt- 
ing to continue his walk, fell to the bottom. The wasp 
again led him up, and again he fell. This was repeated 
for the space of three hours, the wasp, in some of her 
attempts, nearly sustaining the whole weight of the roach. 
After being convinced of the impossibility of her accom- 
plishing the feat, I liberated the pair, the wasp soon 
storing her prize away under a bookcase. 



FISH CULTURE. 

BY CHARLES G. ATKINS. 

Neakly all of our common fishes are oviparous, which 
term, as distinguished from viviparous, we may apply to 
those species of animals which are, reproduced by eggs 
laid in an undeveloped state. In most cases not only 
are the eggs extruded from the female fish before their 
development, but also that contact of the male element 
which impregnates them, and without which no develop- 
ment is possible, is effected after their extrusion. 

The operation of spawning, or depositing and impreg- 
nating the eggs, as performed by the parent fishes, is 
essentially as follows. At the spawning season, mature 
fishes of both sexes repair to a suitable locality; and, 
having selected a place, the female extrudes her eggs, 
which sink to the bottom among the pebbles, or, if gluti- 
nous, adhere to sticks, weeds, and stones. At the same 
time, or immediately afterward, the male emits the milt, 
the fecundating element, which, diffused through the 
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water, comes in contact with the eggs and impregnates 
them. In due time, nourished by the water in which 
they are deposited, and quickened by its heat, they de- 
velop and hatch into living fish. 

Now a little examination into circumstances will make 
it evident that a great waste must here occur. A multi- 
tude of greedy creatures hover around, ready to devour 
the eggs as soon as they are left by the parent, or are 
swept within reach by the current; a portion fails to 
come in contact with the milt ; others are destroyed by 
noxious sediment or parasitic fungi, or buried deep be- 
neath the shifting sands which the floods may bring down 
upon them. Should a portion of the eggs escape these 
dangers, the newly-hatched and defenceless young are 
eagerly hunted out by all the carnivorous tribes of the 
water. In the end, comparatively few of the eggs laid 
result in mature fish ; it is perhaps impossible to ascertain 
the proportion with precision, but one per cent, would be 
far more than sufficient to maintain and increase the 
numbers of any species, so enormously fecund are they. 
Indeed, a rough calculation shows that were one per cent, 
of the eggs of a salmon to result in full-grown fish, and 
were they and their progeny to continue to increase in 
the same ratio, they would in about sixty years amount, 
in bulk, to many times the size of the earth. Nor is the 
salmon among the most prolific species. I have counted 
in a perch (Perca flavescens) , weighing three and a half 
ounces, 9,943 eggs ; and in a smelt ( Osmerus viridescens) , 
ten inches in length, 25,141. Some of the larger fishes 
produce millions at each spawning. 

Now if in some way the eggs can be protected from 
these various dangers that threaten them when abandoned 
by the parent fish to the ordinary course of nature, it will 
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at once be seen that a great gain will be made in the 
number hatched from the spawn of each mother ; and if, 
farther, the young fish can be protected from their ene- 
mies until they have acquired size, strength, and agility 
sufficient to care for themselves, another gain will be thus 
effected. These two problems are among the most im- 
portant with which Pisciculture has to deal, but have, we 
think, been satisfactorily solved. 

An interesting experiment was made in Sweden in 
1761, by Charles Frederick Lund. He obtained some 
breams, perch, and mullets, with mature spawn, and 
placed them in large submerged or floating wooden boxes, 
in which he had placed quantities of pine boughs. In 
these boxes the fish were kept several days, until they had 
completed the process of spawning; they were then re- 
moved. The eggs had adhered to the boughs. These 
species hatch' quickly, and in a short time multitudes of 
young fish emerged from the boughs. In this way he 
obtained from fifty female breams, 3,100,000 young; 
from one hundred female perch, 3,215,000 young; and 
from one hundred female mullets, 4,000,000 young. 
These are certainly wonderful results. They were placed 
in the Lake of Rsexen, and dismissed to care for them- 
selves. In a similar way those species, like the trout, 
whose eggs fall free from each other to the bottom of the 
stream, may be made to spawn in places where it will be 
convenient to protect them by enclosures from maraud- 
ers ; and, with a suitable arrangement of small ponds 
and streams, the young fry of all species may be sepa- 
rated from the old ones that would devour them. 

But the crowning discovery in Pisciculture was that, of 
artificial fecundation. This discovery was made during 
the last century, but was turned to no practical account, 
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and was hardly practised except in laboratories, when it 
was re-discovered in France a few years ago, under cir- 
cumstances that brought its economic bearing promi- 
nently before the attention of learned men. 

Since the operation of extruding the eggs and milt is 
essentially mechanical, it can be as well performed by 
man as by the fish, and, once extruded, the milt performs 
its own office upon the eggs, and fertilizes them, with no 
other interference than suffices to bring them into con- 
tact. Nay, man can do better than the fish : he can 
express the eggs into a vessel where none of them will be 
swept out of reach of the milt, or into the maws of the 
expectant throng of bystanding fishes ; he can then press 
the milt into the same vessel, and, by stirring them to- 
gether, insure that the milt shall reach every egg. This 
is artificial fecundation. But let us examine the method 
employed. 

The operations of Pisciculturists, who have practised 
artificial' impregnation, have been mostly confined to a 
few species of the family of Salmonidse. The processes 
pursued will therefore apply only to a limited extent to 
the members of other families. 

Perhaps salmon and trout have received the most atten- 
tion. Both these species always seek clear, running, 
shallow water, and spawn in the autumn or early winter. 
A female and male, both ripe and ready to spawn, seek a 
proper place, and on a gravelly bed, swept clean of sand 
for a small space, the female deposits her eggs, and the 
male his milt. The operation is described with great 
minuteness by European writers, but I think that our 
brook trout (Salmo fontindlis) has not been observed suf- 
ficiently to ascertain whether its habits are precisely those 
of the European trout. 
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All fishes, when spawning, are so intently engaged upon 
it, that they take very little notice of anything else. 
Trout can be captured with the greatest ease at this time, 
— not unfrequently they can be taken with the hand. 
The following is the artificial process as described by a 
practical breeder of the brook trout. 

The trout, male and female, must be taken with a net, 
or in some manner that will not injure them, just at the 
time they are preparing to spawn, and placed in baskets 
standing in the water in some convenient place. A pan 
or pail with three or four inches of water in it is brought 
near the baskets containing the trout. All things being 
ready, a female trout is taken out of the basket with one 
hand, and with the other the abdomen is gently rubbed 
from the gills downward, whereupon the spawn flows in a 
continuous stream into the vessel. The rubbing is con- 
tinued until the spawn is wholly extruded, and the trout 
is then quickly replaced in the water. This operation 
must not continue more than one minute if possible. On 
one side of the egg is a small white speck ; this is where 
the impregnation takes place. This side of the egg being 
lightest, it always falls uppermost. A male trout is now 
taken, and in like manner the milt is expressed ; it falls 
through the water, and settles upon the eggs. All the 
trout in the baskets are served in the same maimer. The 
spawn and milt are then placed in shallow vessels, and 
deposited in water, where they are allowed to remain an 
hour or more. (Other operators find a few minutes suf- 
ficient to insure impregnation, and at the end of that time 
rinse the eggs thoroughly.) 

The manner of proceeding with salmon and other 
species is essentially the same. 

The eggs, being thus artificially impregnated, may be 
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deposited in a natural stream, under circumstances as 
closely as possible resembling those chosen by the fish, 
and left to themselves ; or, as is far better, they may 
be subjected to artificial hatching. By this they may be 
guarded from various mishaps, the supply of water can 
be so regulated that it will be uniform, and the eggs can 
be examined from time to time, and dead and diseased 
ones be removed before they can injure their neighbors. 

It is essential that the incubation be conducted under 
circumstances like those under which it naturally takes 
place. The temperature, quality, and state of the water 
are the main conditions. Some species spawn in fresh 
water, and some in salt ; some in rapid streams, and some 
in lakes and ponds ; some in winter, and some in summer. 
The temperature required by trout is about forty-one 
degrees Fahrenheit, ranging, however, from several de- 
grees below this, to about fifty degrees ; while some 
species of summer-spawning fish require a temperature 
higher than sixty degrees. The time required for de- 
velopment varies with different species, and is much 
affected by temperature. Some species hatch in five 
days, while the trout is rarely less than fifty days, and 
at thirty-seven degrees of heat requires one hundred and 
thirty-six days. 

The apparatus employed in artificial incubation is of 
various kinds. A metal box, with many holes to admit a 
free circulation of water, was one of the first employed ; 
this is immersed in the water. Troughs of stone, vessels 
of earthenware, willow baskets, and wooden boxes have 
all been used with success in the incubation of salmon 
and trout. 

A favorite form of hatching-box for trout is a long 
wooden trough, its bottom inclined sufficiently to cause a 
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gentle flow of water through it, and covered with a layer 
of gravel ; the whole covered in by a lid. The eggs are 
deposited in the gravel or sand, and a stream of water, an 
inch or two deep, led through the trough. 

At the French Piscicultural establishment at Hunin- 
gue, and at the Stormontfield salmon-breeding ponds, 
the hatching apparatus consists of a series of horizontal 
troughs, arranged side by side like the steps of a stair- 
way, through which a stream of water falls in succession 
from the uppermost. 

After the eggs are deposited in the hatching-boxes, a 
proper supply of pure water must be kept up until they 
hatch. They must be frequently examined to remove 
diseased eggs, and guard against the collection of sedi- 
ment. It is better that they be kept in darkness, for 
light encourages the growth of a parasitic fungus. 

When trout hatch they have still a large portion of the 
egg attached to the abdomen ; this is gradually absorbed, 
and while it remains they require no food. It is the 
"yolk-sack." Upon its complete absorption the young 
trout begins to feed, and must be placed where he can 
find his own food, or must be regularly supplied with 
such as is adapted to his infantile condition, and will 
attract his attention, and tempt his appetite. 

The whole process of producing fish, by artificial im- 
pregnation and incubation, is in practice remarkably suc- 
cessful. More than ninety per cent, of the eggs become 
living fish. Mr. Ainsworth, the authority quoted above, 
has this year obtained twenty thousand trout from twenty- 
one thousand eggs, being more than ninety-five per cent. 

In another point of view this process is of vast impor- 
tance. It facilitates the transportation of species from one 
water to another. Salmon eggs, fecundated, were carried 
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from Scotland to Australia, in 1865 ; were successfully 
hatched in the Eiver Plenty; and, having returned from 
their first migration to the sea, may now be considered as 
established there. In a similar manner the Merrimac 
Eiver has been sown with salmon-eggs brought from New 
Brunswick, and a harvest may be expected therefrom. 

The rearing of fish in artificial ponds and reservoirs, 
and then bringing them into marketable and eatable 
condition by regular and systematic feeding, has been 
successfully carried out, and it is found to be quite prac- 
ticable as an industrial occupation, bringing better re- 
turns, when trout are reared, than the growing of any 
other kind of animal food. Yet to determine with cer- 
tainty what are the conditions of success in this branch of 
Pisciculture requires further experiment. 

Pisciculture is not a new art. It was practised among 
the ancient Romans ; yet not as an industrial pursuit, but 
as a source of amusement to men of wealth and leisure, 
or to supply with delicacies the tables of a gluttonous no- 
bility. In Catholic countries, since the establishment of 
monasteries, fish preserves have been commonly attached 
to those institutions, to supply the devotees with food 
during their frequent religious fasts. There is no reason, 
however, to suppose that they had any knowledge of 
artificial impregnation. In China, it has long been an 
important branch of industry, and although we know very 
little of the prpcess that they employ, it is certain that 
they succeed in making fish an abundant and cheap article 
of food. 

Since the awakening of the public mind to this subject 
in Europe, government establishments have been put in 
operation in France , and Germany, and private opera- 
tions of great importance have been carried on in the 
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British Isles. It is thought that primitive abundance 
may be restored to their now exhausted rivers, and not 
many years hence an acre of water shall be made to 
produce as much food for man as an acre of land. In 
America many persons have engaged in pisciculture as an 
experiment, and some attempts have been made to carry 
it farther ; but as nothing has been done on a large scale, 
no great results have yet been attained. 



THE DRAGON-FLY. 

PLATE 9. 
BY A. S. PACKARD, JR., M. D. 

Were we to select from among the insects a type of all 
that is savage, relentless, and bloodthirsty, the Dragon- 
fly would be our choice. From the moment of its birth 
until its death, usually a twelve-month, it riots in blood- 
shed and carnage. Living beneath the waters perhaps 
eleven months of its life, in the larva and pupa states, it 
is literally a walking pitfall for luckless aquatic insects ; 
but when transformed into a fly, ever on the wing in pur- 
suit of its prey, it throws off all concealment, and reveals 
the more unblushingly its rapacious character. 

Not only does its horrid visage and ferocious bearing 
frighten children, who call it the "Devil's Darning- 
needle," but it even distresses older persons, so that its 
name has become a byword. Could we understand the 
language of insects, what tales of horror would be re- 
vealed ! What traditions, sagas, fables, and myths must 
adorn the annals of animal life regarding this Dragon 
among insects ! 



